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SUBJECT: T r i p  Repor t :  Symposium on DATE: J a n u a r y  1 6 ,  1969 
"Opera t ions  Research i n  Space , ' I  

S a n t a  Barbara, C a l i f o r n i a ,  FROM: A .  B.  Baker  
December 18-19, 1968 - Case 610 

MEMORANDUM FOR FILE 

On December 18-19, 1968 t h e  w r i t e r  a t t e n d e d  a symposium 
on "Opera t ions  Research i n  Space" sponsored  j o i n t l y  by t h e  Space 
S c i e n c e s  S e c t i o n  o f  the  Opera t ions  Research S o c i e t y  of  America 
and t h e  S c i e n c e  and E n g i n e e r i n g  E x t e n s i o n  of t h e  U n i v e r s i t y  o f  
C a l i f o r n i a  a t  S a n t a  Barbara. A l i s t  o f  t h e  p a p e r s  p r e s e n t e d  a t  
t h e  symposium i s  g i v e n  i n  Appendix A .  An a s t e r i s k  i n d i c a t e s  t h e  
p a p e r s  for which p r e p r i n t s  were o b t a i n e d .  

Almost h a l f  of t h e  pape r s  p r e s e n t e d  dea l t  w i t h  t h e  pro-  
b lems of s p a c e  l o g i s t i c s ,  main tenance ,  and r e s u p p l y .  The r ema in ing  
p a p e r s  covered  a wide range of ma te r i a l  i n  t h e  area of computer 
a p p l i c a t i o n s  and i n c l u d e d  d i s c u s s i o n s  of  computer ized  aids t o  
s y s t e m s  d e s i g n ,  mi s s ion  p l a n n i n g ,  and a c t i v i t y  s c h e d u l i n g .  

A p a p e r  of p a r t i c u l a r  i n t e r e s t  ( P a p e r  #11) w a s  p r e s e n t e d  
by D.  Turner ,  NASA/OMSF. I t  reviewed t h e  a c t i v i t y  s c h e d u l i n g  
computer programs c u r r e n t l y  be ing  used  i n  t h e  a e r o s p a c e  i n d u s t r y .  
The p a p e r  d i s c u s s e d  the need for such  programs,  d e f i n e d  some of 
t h e  program c a p a b i l i t i e s  which would b e  most des i r ab le ,  and d i s -  
c u s s e d  t h e  r e l a t i v e  merits of s e v e r a l  a c t i v i t y  s c h e d u l i n g  programs 
already ava i lab le .  The need  for these programs ar ises  because  t h e  
e v e r - i n c r e a s i n g  d u r a t i o n  and complexi ty  of manned s p a c e  f l i g h t  
coup led  w i t h  t h e  r e d u c t i o n  i n  t h e  amount of  time r e q u i r e d  f o r  non- 
s c i e n t i f i c  a c t i v i t i e s  has s o  broadened t h e  s c h e d u l i n g  a l t e r n a t i v e s  
t h a t  t h e y  cannot  adequa te ly  be e v a l u a t e d  by hand.  The n e x t  
g e n e r a t i o n  of  s p a c e  m i s s i o n s ,  beg inn ing  w i t h  t h e  AAP ear th  o r b i t a l  
f l i g h t s ,  w i l l  a lmos t  c e r t a i n l y  r e q u i r e  some form of  automated 
s c h e d u l i n g  . 

One of t h e  m o s t  de s i r ab le  c a p a b i l i t i e s  would be t h e  
f l e x i b i l i t y  t o  c o n t r i b u t e  t o  a l l  phases  of  program p l a n n i n g  from 
p r e l i m i n a r y  s t u d i e s  t o  real-time u p d a t i n g  of  a c t i v i t y  s c h e d u l e s  
d u r i n g  o p e r a t i o n a l  m i s s i o n s .  The l a t t e r  c a p a b i l i t y  would be 
p a r t i c u l a r l y  u s e f u l  t o  p e r s o n n e l  i n  t h e  Mission C o n t r o l  Cen te r  
when off-nominal  s i t u a t i o n s  r e q u i r e  r e v i s i o n s  t o  t h e  nominal 
s c h e d u l e .  O t h e r  d e s i r a b l e  f e a t u r e s  f o r  an a c t i v i t y  s c h e d u l i n g  
program would be  t h e  c a p a b i l i t y  t o  g e n e r a t e  an a c t i v i t y  t i m e l i n e ,  
t h e  a b i l i t y  t o  c o n s i d e r  t h e  e f f e c t s  of  s c h e d u l i n g  on subsequen t  
a c t i v i t i e s ,  and f a c i l i t y  of  o p e r a t i o n .  

(NASA-CR-103982) S Y B P O S I U M  ON O P E R A T I O N S  N79-73 7 9 1 
RESEARCH I N  SPACE T R I P  EEPCRT ( P e l l c o m m ,  
Inc.) 4 p 
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B E L L C O M M .  INC.  - 2 -  

Mr. Turne r  p r e s e n t e d  a l i s t  o f  f i f t e e n  a c t i v i t y  
s c h e d u l i n g  models which are i n  v a r i o u s  s t a g e s  o f  development .  
T h i s  l i s t  i s  r ep roduced  i n  T a b l e  1. It w a s  concluded t h a t  none 
of t h e  programs c u r r e n t l y  a v a i l a b l e  would f u l f i l l  NASA's r e q u i r e -  
ments b u t  t ha t  a t  l ea s t  two showed some p romise :  Lockheed 's  
SAMSON program and TRW's Experiments  S c h e d u l i n g  Program. Though 
t h e  l a t t e r  i s  t h e  most promis ing  of a l l ,  i t  i s  n o t  y e t  an  opera-  
t i o n a l  program. 

1025-ABB-dcs 
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APPENDIX A 
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2 .  

"3 

"4 .  

5.  

" 6 .  

"7. 

8 .  

" 9  

10. 

11. 

Paper s  P r e s e n t e d  a t  t h e  Symposium on 
"Opera t ions  Research i n  Space" 

"Space Based Supply and Lunar  Astronomy , I 1  

R.  J .  Freeman, Genera l  E l e c t r i c ,  S a n t a  Barbara, C a l i f o r n i a ;  
R .  Moore and G .  S c h i l l i n g ,  RAND C o r p o r a t i o n ,  S a n t a  Monica, 
C a l i f o r n i a .  

f fSpace  S t a t i o n  L o g i s t i c s ,  Supply ,  Maintenance ,I1 
C .  B .  Moore and T .  E .  Peace,  Gene ra l  Dynamics, Fort Worth, 
Texas.  

I r A  Technique f o r  E v a l u a t i o n  of Space L o g i s t i c s  S y s t e m  E f f e c t i v e -  
n e s s  ,I1 
P .  B .  McKowen and D.  F .  S teward ,  Mar t in -Mar ie t t a  C o r p o r a t i o n ,  
Denver, Colorado.  

" P r e d i c t i n g  Maintenance T i m e  D i s t r i b u t i o n  of  a Complex S y s t e m  - 
A Monte C a r l o  S o l u t i o n , "  
W .  R .  Downs, McDonnell-Douglas, Hunt ington  Beach, C a l i f o r n i a .  

"Op t imiza t ion  of System Design Through Dynamic Programming,f1 
J .  B. Todaro,  F r a n k f o r t  A r s e n a l ,  Department of A r m y ,  P h i l a -  
d e l p h i a ,  P e n n s y l v a n i a .  

f f L o g i s t i c s  and Opera t ions  Design Using A c t i v i t y  Networks ,If 
J. R.  B r i n s l e y  and J .  B.  Newton, McDonnell-Douglas, Hunt ington  
Beach, C a l i f o r n i a .  

"Cur ren t  S ta te -of - the-Ar t  i n  N A S A ' s  Computerized C o s t i n g  
Programs ,Ir 
H .  C .  Mandel l ,  Jr., N A S A  Manned S p a c e c r a f t  C e n t e r ,  Houston, 
Texas.  

"Sof tware  S i m u l a t i o n  of Space Miss ions  ," 
L .  Gainen and M .  Lodato,  McDonnell-Douglas, Hunt ington  Beach, 
C a l i f o r n i a .  

"Miss ion  Ana lys i s  P roduc t ion  Line ,"  
D. Sonnabend, B a l l  B r o t h e r s  Research C o r p o r a t i o n ,  Bou lde r ,  
Colorado.  

" P r e s e n t  and F u t u r e  P o s s i b i l i t i e s  f o r  C o n v e r s a t i o n a l  Computing,ff 
R .  N .  S e i t z ,  N A S A  M a r s h a l l  Space F l i g h t  C e n t e r ,  H u n t s v i l l e ,  
Alabama. 

" A  su rvey  of A c t i v i t y  Schedu l ing  Programs f o r  Space Miss ion  
P l a n n i n g  , 
D. N .  T u r n e r ,  N A S A  Headquar t e r s ,  O f f i c e  of  Manned S p a c e f l i g h t ,  
Washington, D.  C .  

* 
P r e p r i n t  Obtained 
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" S c i e n t i f i c  E f f e c t i v e n e s s  o f  Space Experiment Payloads ,I1 

J .  B .  Weddell ,  North American Rockwell C o r p o r a t i o n ,  Downey, 
C a l i f o r n i a .  

I r A  Computer O r i e n t e d  Approach t o  Sys tem S y n t h e s i s  and Ana lys i s  
f o r  A i r c r a f t  ," 
V. A.  Lee,  W.  J .  Moran, J .  D. McLeod, H.  R .  Anderson, and 
R.  H.  Wenham, Genera l  Dynamics, F o r t  Worth, Texas.  

"Program S t r i n g  S t r u c t u r e :  A B u i l d i n g  Block Approach for 
Implementing Computer Programs ,'I 
E .  Morenoff and J .  McLean, Rome A i r  Development Cen te r ,  
Griff iss  AFB, N .  Y .  

* 
P r e p r i n t  Obtained 


